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(57)Abstract: 

PURPOSE: To provide a method and a device for 
measuring drag and lift by which the drag coefficient 
and lift coefficient of a golf ball can be easily 
measured through its simulation. 
CONSTITUTION: This measuring device is mainly 
composed of an aluminum shaft 3 for fitting a 
columnar object 2 to be measured that is provided on 
its circumferential face with a recessed part that has 
the same shape as that of a dimple formed on the 
surface of a golf ball, a strain-type center axis 3 
component force detector 4 connected with the 
shaft 3 by interposing an acryl resin plate 3a in 
between, and a signal processor 6 connected with 
the detector 4 through a DC strain amplifier 5, and 
further the base end part of the part 3 is connected 
with a power controller 8 through a driving motor 7, 
while a digital tachometer 9 is connected with the 
side face of the shaft 3. The object 2 is artificially 
created so as to be like an actual golf ball. 
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* NOTICES * 



Japan Patent Office is not responsible for any damages caused by the use of 
this translation. 

l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The measured field equipped with the concavity of the configuration 

of the dimple formed at the nose of cam of the shaft of reaction and a lift 

measuring device on the surface of a golf ball and the same configuration or 

Mizobe is attached, arranging this measured field in the test section of wind 

tunnel equipment, and rotating the aforementioned measured field at a 

predetermined rotational frequency within a test section And send , a 

rectification of the predetermined rate of flow into a test section from one 

flank of wind tunnel equipment, transmit distortion produced at a shaft at 

this time to ****** of the distortion type axis 3 component-of-a-force detector 

of reaction and a lift measuring device, and it changes into an electrical signal. 

The reaction and the lift measuring method characterized by calculating the 

output from a measuring machine by computer, and asking for the drag 

coefficient and lift coefficient of the measured field after carrying out signal 
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processing of this changed electrical signal by the signal processor. 
[Claim 2] The reaction and the lift measuring device which attaches the 
measured field equipped with the concavity of the configuriation of the dimple 
formed on the surface of a golf ball, and the same configuration, or Mizobe 
through a shaft, It consists of the wind tunnel equipment which installs the 
aforementioned measured field, aforementioned reaction and lift measuring 
device The distortion type axis 3 component-of-a-force detector which carries 
out link support of the shaft which can be rotated freely through a rotation 
drive control unit, The reaction and the lift measuring device characterized by 
constituting from a signal processor connected to this distortion type axis 3 
component-of-a-force detector through flowed-in one direction type oval 
amplifier, and a control unit which calculates the value in which signal 
processing was carried out by this signal processor, and asks for a drag 
coefficient and a lift coefficient. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reaction and the lift 
measuring method which enabled it to measure an aerodynamic 
characteristics especially a drag coefficient, and a lift coefficient like the case 
where it measures with a golf ball, and its equipment still in detail with 
respect to a circular cylinder, spherical reaction, a lift measuring method, and 
its equipment with the false golf ball (measured field) in which the dimple of a 
predetermined configuration was formed the periphery side of the circular 
cylinder field, and on the surface of the sphere. 
[0002] 
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[Description of the Prior Art] When the aerodynamic characteristics of a golf 
ball especially a drag coefficient, and a lift coefficient were measured 
conventionally, after producing a golf ball commercially, the drag coefficient 
and the lift coefficient were measured using wind tunnel equipment etc. using 
the golf ball. The aerodynamic characteristics especially the drag coefficient, 
and lift coefficient of a golf ball are the factor which has serious influence for 
the flight distance of a golf ball, and the flight distance of a golf ball can be 
judged whether the proportion of this drag coefficient and lift coefficient, i.e., 
a L/D ratio, is large, and by judging whether it is the parvus. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the former, by the time 
there is neither equipment which measures a drag coefficient and a lift 
coefficient, nor the technique of measuring, therefore it designed the target 
golf ball until the golf ball was produced to some extent commercially when 
designing a new golf ball, the great cost, the effort, and the long period of time 
were needed. 

[0004] This invention was thought out paying attention to such a conventional 
technical probrem, forms the configuration of the dimple formed on the 
surface of a golf ball in the front face of the measured fields, such as the 
circular cylinder field or a sphere, is using. this measured field as a false golf 
ball, and aims at offering the reaction and the lift measuring method which 
can measure the drag coefficient and lift coefficient of the golf ball made into 
the purpose simple by the simulation, and its equipment. 
[0005] 

[Means for Solving the Problem] The reaction and the lift measuring device 

which attaches the measured field equipped with the concavity of the 

configuration of the dimple formed on the surface of a golf ball, and the same 

configuration, or Mizobe in order that this invention might attain the above- 
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mentioned purpose through a shaft, It consists of the wind tunnel equipment 
which installs the aforementioned measured field, aforementioned reaction 
and lift measuring device The distortion type axis 3 component-of-a-force 
detector which carries out link support of the shaft which can be rotated freely 
through a rotation drive control unit, Let it be a summary to have constituted 
from a signal processor connected to this distortion type axis 3 component-of- 
a-force detector through flowed-in one direction type oval amplifier, and a 
control unit which calculates the value in which signal processing was carried 
out by this signal processor, and asks for a drag coefficient and a lift 
coefficient. 
[0006] 

[Function of the Invention] This invention is constituted as mentioned above 
and the measured field equipped with the concavity of the configuration of the 
dimple formed at the nose of cam of the shaft of reaction and a lift measuring 
device on the surface of a golf ball and the same configuration or Mizobe is 
attached, arranging this measured field in the test section of wind tunnel 
equipment, and rotating the aforementioned measured field at a 
predetermined rotational frequency within a test section And send a 
rectification of the predetermined rate of flow into a test section from one 
flank of wind tunnel equipment, transmit distortion produced at a shaft at 
this time to ****** of the distortion type axis 3 component-of-a-force detector 
of reaction and a lift measuring device, and it changes into an electrical signal. 
By calculating the output from a measuring machine by computer, and asking 
for the drag coefficient and lift coefficient of the measured field, after carrying 
out signal processing of this changed electrical signal by the signal processor 
It can do, although a drag coefficient and a lift coefficient are measured 
simple with the measured field equipped with the target dimple. 
[0007] 
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[Example] Hereafter, the example of this invention is explained based on an 
accompanying drawying. Drawing 1 shows the outline block diagram of the 
reaction and the lift measuring device 1 which carried out this invention, this 
reaction and lift measuring device 1 The aluminum shaft 3 which attaches the 
measured field 2 of the shape of a circular cylinder of having formed Mizobe of 
the configuration of the dimple mainly formed on the surface of a golf ball, and 
the same configuration to the periphery side, It consists of a distortion type 
axis 3 component-of-a-force detector 4 which connected this aluminum shaft 3 
through acrylic resin plate 3a, and a signal processor 6 connected to this 
distortion type axis 3 component-of-a-force detector 4 through the flowed-in 
one direction type oval amplifier 5. 

[0008] The base edge of the aforementioned aluminum shaft 3 is connected to 
the power controller 8 through a drive motor 7, and the digital tachometer 9 is 
connected to the side face of the aluminum shaft 3. the measured field 2 of the 
shape of an aforementioned circular cylinder is shown in drawing 2 « as — for 
example, the path (42.67mm) of a ****** golf ball and abbreviation -- it is the 
same path and is formed in the shape of [ of length 100 mm ] a circular 
cylinder, and it is the cross-section configuration of a dimple, and the same 
configuration at the predetermined spacing, and the long slot 10 is formed [ a 
hoop direction ] in the periphery side of this measured field 2 at a longitudinal 
direction, and an actual golf ball is 

[0009] In attaching the measured field 2 of the shape of an above circular 

cylinder in the aluminum shaft 3 and measuring the drag coefficient and lift 

coefficient of the measured field 2, it carries out using the wind tunnel 

equipment 11 which is shown in drawing 3 . This wind tunnel equipment 11 is 

the suction type wind tunnel manufactured in order to perform aerodynamic 

measurement and a flow visualization, and is measurable to the mean 

velocities 0-60m / sec. 0.9 and contracted-vein surface ratio this wind tunnel 

5 



equipment 11 with the rectification section 12 mainly 9:1 vena contractas 13, 
[ a contracted-vein length ratio ] It consists of a box for measurement 15 
which cross-section square-like the test section 14 and human being can 
frequent. The rectification section 12 consists of rectification wire gauze 16a 
and honeycomb 16b, and a test section 14 is manufactured with the plate 
made from transparent acrylic resin. The opening-and-closing door which is 
not illustrated in order that it may be constituted so that the measurement 
status can be visualized from the exterior, and the test-section 14 bottom may 
make an installation of the measured field 2 easy is prepared. 
[0010] Next, if the measuring method of the reaction and lift of the measured 
field 2 is explained, first, measurement by reaction and the lift measuring 
device 1 will fix the aforementioned measured field 2 at the nose of cam of the 
aluminum shaft 3, and will install this measured field 2 and the aluminum 
shaft 3 in the test section 14 of the wind tunnel equipment 11. In such the 
status, mind the aforementioned measured field 2, mind a drive motor 7 
within a test section 14, and it is made to rotate at a predetermined rotational 
frequency through the power controller 8. Moreover, the wind of the 
predetermined rate of flow is sent in from the ventilation equipment (not 
shown) simultaneously formed in one flank of the wind tunnel equipment 11, 
it sends into the test section 14 which was made to rectify this wind in the 
rectification section 12, and installed the measured field 2, and, on the other 
hand, the rectification is made to attract by the aspirator prepared in the 
other flanks of the wind tunnel equipment 11. 

[0011] When rotating the measured field 2 at a fixed speed in such the status, 

distortion arises at the aluminum shaft 3, and this distortion is transmitted to 

****** of the distortion type axis 3 component-of-a-force detector 4, and is 

changed into an electrical signal. And signal processing of this changed 

electrical signal is carried out by the signal processor 6 through the flowed-in 

6 



one direction type oval amplifier 5, it calculates the output from a measuring 
machine for this processed signal by computer, and asks for a drag coefficient 
and a lift coefficient. 

[0012] In fact, before measuring first, the Reynolds number and a rotational 

frequency are changed about the aluminum shaft 3, and each component of a 

force is measured. At this time, the rate of flow has 20-53m / sec, and a 

rotational frequency to 100,000rpm. It is the same technique as the aluminum 

shaft 3, and each component of a force when changing the configuration on the 

Reynolds number, a rotational frequency, and the front face of a circular 

cylinder is measured, the signal processor 6 performs an equalization 

operation for the value which lengthened the measured value of the aluminum 

shaft 3 from the measured value of the measured field 2 as a simulation golf 

ball, a turbulence component is removed, and the circular cylinder-like 

measured field 2 also measures by the above technique after that. 

[0013] In addition, although the circular cylinder-like measured field 2 was 

used as a simulation golf ball in this example, of course, it can ask for the drag 

coefficient about a golf ball and lift coefficient which were produced 

commercially. This invention attaches the false measured field 2 equipped 

with the concavity of the configuration of the dimple formed at the nose of cam 

of the aluminum shaft 3 of reaction and the lift measuring device 1 on the 

surface of a golf ball as mentioned above, and the same configuration, or 

Mizobe. Since this measured field 2 is arranged in the test section 14 of the 

wind tunnel equipment 11 and it asks for the drag coefficient and lift 

coefficient of the measured field 2 by reaction and the lift measuring device 1 

Like before, even if an actual golf ball is not produced commercially, 

measurement of reaction and lift is attained in the state of the same 

abbreviation as a golf ball, and although the same drag coefficient and same 

lift coefficient as the golf ball equipped with the target dimple by this are 
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measured simple, it can do. 
[0014] 

[Effect of the Invention] The reaction and the lift measuring .device which 
attaches the measured field equipped with the concavity of the configuration 
of the dimple which forms this invention on the surface of a golf ball as 
mentioned above, and the same configuration, or Mizobe through a shaft, It 
consists of the wind tunnel equipment which installs the aforementioned 
measured field, aforementioned reaction and lift measuring device The 
distortion type axis 3 component-of-a-force detector which carries out link 
support of the shaft which can be rotated freely through a rotation drive 
control unit, Since it constituted from a signal processor connected to this 
distortion type axis 3 component-of-a-force detector through flowed-in one 
direction type oval amplifier, and a control unit which signal processing is 
carried out by this signal processor, calculates a value, and asks for a drag 
coefficient and a lift coefficient even if an actual golf ball is not produced 
commercially like before -- a golf ball and abbreviation -- with measurement of 
the reaction and lift in the same status being possible, it becomes and there is 
an effect made although the drag coefficient and lift coefficient cheap and 
same as the golf ball equipped with the target dimple are measured simple for 
a short time 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the outline block diagram of the reaction and the lift 
measuring device which carried out this invention. 

[Drawing 2] a part of measured field manufactured in false to the golf ball it 
is a perspective diagram 
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[Drawing 3] It is the outline front view of the wind tunnel equipment used for 
reaction and a lift measuring method. 
[Description of Notations] 

I Reaction and Lift Measuring Device 2 Measured Field 

3 Shaft (Aluminum Shaft) 4 Distortion Type Axis 3 Component-of-a-Force 
Detector 

5 Flowed-in One Direction Type Oval Amplifier 6 Signal Processor 
7 Drive Motor 8 Power Controller 
9 Digital Tachometer 10 Long Slot 

II Wind Tunnel Equipment 12 Rectification Section 
14 Test Section 
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